CRITICAL ITEMS LISBT

PROJECY: SRMs (-

a p] Ht!f INSTALLED}

SYSTEM: ELECIRICAL SUBSYSIEM
p/R: SI1SSE -

FHEA FMEA | MAME QIY, & | FAILURE MODE | FAJLURE EFFECT KDWR / FUNC. RATIOHALE FOR ACCEPTANCE
REF, rev. | oraulng nér. AND oN 3/1a8 _
DESIGNAT 10K CAUSE END 11EM CRITICALITY SCREENS: A-PASS, B-FAIL, C PASS
2535 0 POVER MODE : NONE DESIGN FEATURES
COMDIY IONER toss of weee | TURRRCETTE)
ofv. 1, PROFECT ION WORST CASE EEE PARTS HAVE BEEM SELECTED AND CONTROLLED IN ACCORDANCE WIlH
SCHEMATICS circurery. | -0 SPAR-RNS-PA.0D3. [HiS DOCUMENT DEFINES THE PROGRAN
812798 LOSS OF MCIU, REQUIRENENTS FOR MOWIFORING AND CONTROLLING EEE PARIS. TwE
815444 LOSS OF REOUIREMENIS INCLUDE PARI SELECTION TO AT LEAST "ESTABLISHED
2559054 CAUSE(S): COMPUTER RELIABILITY™ LEVELS  AMD ADEOUATE DERATING OF PART STRESS
1) CURRENT SUPPORTED LEVELS. PROCEOURES AND ACTIVETIES ARE SPECIFEED TO ENSURE Al
SENSOR NODES., LEAST ECUIVALENT QUALITY FOR NONSIANDARD AND
circult RELIABILITY ANALYSIS HAS CONFIRMED NO PARTS WITH GEMERICALLY
FAILS, REDUNDAMT PATHS HIGH TADLURE RATES. AEROSPACE DESTGN STANDARDS FOR DETAIL ING
2) LOSS OF REMAINING ELECTRONIC PARYS PACKAGING, MOUMIING AND :
[ I s SYRUCTURAL/MECHANICAL/ INTEGRITY OF ASSEMBLIES ARE APPLIED.
VOL TAGE FOR SAFING THE SUCH DESIGN HAS BEEN REVIEWED AND FOUND SATTSFACTORY THROUGH
PROTECTION. SYSTEN: THE DESIGN AUOIT PROCESS  INCLUDING [ME USE OF RELIABILITY
3) L0SS Of 1) MCPC FAILURE MAIMTAINABILITY AND SATESY CHECKLISTS. MATERNIAL SELECTION Ao
OVER OEVECT IO, USAGE CONFORMS 1O SPAR-5G.368 WHICH 1S EQUEVALENT 10 THE KASA
VOL TAGE 2) AUTOBRAXES. MATERIALS USAGE REQUIREMENTS. WORST CASE ANALTSIS HAS BEEN
OVER CLRAENT CONDUCTED 10 ENSURE THAT PERFORMAMCE CAN BE MET UNDER WORST
PROTECTION. CASE TEMPERAIURE AMD AGING EFFECYS, EEE PARTS SIRESS ANALYSIS
&) REFERENCE HAS BEEN COMPLETED AND COMFIRMS THAT THE PARTS MEET IHE
VOLTAGES DERATING AEQUIREMENTS.
ABNORMALLY
HIGH, PRIKTED CIRCUIT BOARD DESIGNS NAVE BEEN REVIEMED 10 ENSURE
S) HiGH ADEQUATE CIRCUIT PAVH WIDTH AMD SEPARATION AND TO COWF 1AM
STARD-UP APPAOPRIATE DIMEMSIONS OF CIRCUIT SOLDER PADS AND OF COMPORENT
VOLTAGE . HOLE PROVISIONS. :
PARTS NOUMTING METHODS ARE CONTROLLED IN ACCORDANCE W1TH
MSFC-STD- 136 WHICH DEFINES APPROVED-MOUNTING METHODS, STHESS
AELIEF, AND COMPONENT SECURITY,
VHERE APPLICABLE  DESIGN DRAWINGS AND DOCUMENTATION GIVE CLEAR
IDENTIFICATION OF HANDLING PRECAUIIONS FOR ESD SENSITIVE
PARTS,
B0AND ASSEMBLY DAAVINGS INCLUDE THE REQUIREMENTS FOR SOLDERING
STADARDS 1M ACCORDANCE WITH NHB S300.4(3) AnD JsC 08800
ALL RESISIONS AMD CAPACITORS USED IN THE DESIGN
FROM ESIASLISKED RELIABILITY (ER) TYPES. LIFE EXPECIANCY IS
INCREASED BY ENSURING THAJ ALL ALLOMABLE SIRESS
DERATED N ACCORDANCE WIIN SPAR-RMS-PA.003. ALL CERAMIC AND
ELECIROLYTIC CAPACIIORS ARE ROUTINELY SUBJECIED 1o
RADIOGRAPHIC INSPECTION.
DISCRETE SENICOWDUCION OEVICES SPECIFIED TO AT LEASI IHE Tx
LEVEL OF MIL-5-19500. ALL DEVICES ARE SUBJECTED 10
RE-SCREENING BY AN INOEPENDANE TEST HOUSE. SAMPLES OF ALl ;
PROCURED 101S/0ATE CODES ARE SUBJECTED 10 DESTRUCT IVE PHYSICAY .
AMALYSES (DPA) 10 VERIFY THE INTEGRITY OF THE MAWUFACIUR NG g
PROCESSES. DEVICE STRESS LEVELS ARE, DERAIED IN ACCORDANCE
y WITH SPAR-RMS-PA.003 AND VERIFIED BY DESIGN REVIEY.
u _ !
i TRANSFORMERS (AND INDUCTORS) ARE DESIGNED
: APPLICATION. THE DESIGN Cﬂ”fﬂll, INCLUDING CHOICE OF
’ MATERIALS AND TEST RECUIREMENTS ARE IN ACCORDANCE
NIL-T-27. WORST CASE SIRESS LEVELS DO NOI ExXCEED THOSE ALLOWED
BY SPAR-RMS-PA.CDS.
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CRITICAL ITEMS LIBT

PROJECT: SRMS h-s MCiU INSTALLED)

SYSTEM: ELECIRICAL SUBSYSTENM

e ASS'Y NOM NC Ass'y P/R: - SHEET: 2
FMEA FMEA NAME alY & FAILURE MODE FATLURE EFFECT HOMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oravinG Réf. AND o 3/thp
DESIGNATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-FAIL, C-PASS
2535 0 POWER H NONE
CONDE [ 1OMER LOSS OF MCPC THE DESIGN OF THIS CIRCUIT ACCOMODATES ALL WORST CASE
oIy, 1, PROTECT [ON WORST CASE COMPONENT AND OPERATEING ENVERONMENTAL SPECIFECATIONS SUCH THAT
SCHEMATICS CIACUITRY, | ----e--en- ITS SPECIFIED PERFORMANCE REQUIREMENTS ARE MET AT ALL TIMES.
812798 LOSS OF NCIU.
815444 LOSS OF
2559054 CAUSE(S): COMPUTER
1) CURRENY SUPPORTED
SENSOR MODES .
CIRCULT
FAILS. REDUMDART PATHS
2) LOSS OF REMAINING .
UNDER | -eeeeeecaaaan
VOLTAGE FOR SAFING THE
PROTECTION. SYSIEM:
3) LOSS OF 1) MCPC FAELURE
DVER DETECTION.
VOLTAGE, 2) AUIOBRAKES.
OVER CURRENT :
PROTECT 10K,
&) REFERENCE
VOLTAGES
ABNORMALLY
HIGH.
5) HIGH
SIART-UP
VOLTAGE,
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CRITICAL ITEMB LIBT

PROJECI: SRMS E-.’l MCIU INSTALLED)

SYuiiM: ELECIRICAL SUBSYSIEM

—— e - Sn ASS'Y NOM ASS <Y Pfr“: m_ SHEET : 3
FHEA FMEA NAME, QIY, & FALLURE MODE FAILURE EFFECT WOWR / FUNC. RATIONALE FOR ACCEP |ANCE
REF . REV. paavinG nér. AND on 3/188
DESIGNAL 1OW CAUSE END 11EM CRITICALITY SCREENS: A-PASS, 8-FAIL, C-PASS
2535 0 POVER WODE : NONE ACCEPTANCE T€STS
COND1 T |ONER wssoFmere | 0| SLLlLLLlTT
are. 1, PROTECTION WORST CASE THE MCIU IS SULJECTED TO THE FOLLOWINL ACCEPTANCE
SCHEMATICS cImQuITRY, | -e---o--e- ENVIRONNENTAL 1ESTING AS AW LRU.
812798 LOSS Of MCIU.
815464 1055 OF O VIGRATION: LEVEL AKD DURATION - Wit ¢ERENCE TASLE 3.2
2559054 CAUSE(S): COMPUTER
1) CURRENT SUPPORTED O THERMAL:  +40 DEGREES C TO - 15 UEGREES C (2 LYCLES)
SENSOR MODES .
cIRCUS Y
FAILS, REDUNDANT PATHS QUALTFICATION 1ESTS
2) LOSS OF RERAINING 0 | el
UNDER | eeeeceesennl.- THE MCIU IS SUBJECTED 5O THE FOLLOWING LRU OQUALEFICAIION -
VOL TAGE FOR SAFING THE ENVIAOMMENTS :
PROTECTION. SYSTEM:
3) LOSS Of 1) MCPC FAILURE D VIERATION: LEVEL AND DURATION - REFEREMCE TABLE 3.2
OVER DETECTION,
VOL TAGE 2) AUIOBRAKES. 0 SHOCK: BY SIMILARITY T0 -3 MCIU
OVER CUARENT
PROTECTION, © FHERMAL:  +5) DEGREES C 10 -27 DEGREES C (10 CYCLES)
&) REFEMEMCE
VOLTAGES O WMIDITY: BY SINILARITY TG -3 MCSU
ABNORMALLY
HIGH, 0 EMC: NIL-STD- 481 AS MODIFLEC BY SL-€-0002 (TES!S
S) HiGH CEOY, CEOY, CSO01, €502, CSOS, REG2 (N/B), RSOV,
STARI-UP #s02
VOL TAGE.
. 0 LLFE: 430 OPERATING HOURS
1000 POMER OW/OFF CYCLES
FLIGHI CHECKOUT
NOME .
PREPARED BY: HENG SUPLRCEDING DAVE: NOME - DAIE: 11 JuL 91 chlRLV: 0
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CRITICAL ITEM8 LIST

PROJECT: SRMS

SYSTEM: ELECIRICAL SUBSYSIENM

-3 MCIU INSIALLED)

ENCCATORE: REID

iy g gy ASS'Y NOM ASS'Y P/N; - SHEET: [
FHEA FMEA NAME, OTY, & FALLURE WODE FATLURE EFFECT HOMR / FUNC, RATIONALE FOR ACCEPTANCE
REF. REV. oravlvg réF, AND oN 37188
BESTGNAT FON CAUSE END ITEM CRUVICALLTY SCREENS: A-PASS, B-FAIL, C-PASS
2535 0 POVER NODE : NONE QA/ INSPECTIONS
COMD I [ 1ONER ossormcec | | TUIUTIIRIOUTE
ary. 1. PROTECT [ON WORST CASE DOCUMENTED QUALITY CONTROLS ANE ENERCISED THROUGHOUT DESIGH
SCHEMAT ICS cimoultRY, | ------ClC PROCUREMEN]  PLANNING, RECEIVING, PROCESSING FABRICATION,
812798 LOSS OF MCIu. ASSEMBLY, IESTING AND SHIPPING OF THE MCIU. GOVERNMENT SOURCE
815464 LOSS OF INSPECTION 1S INVOKED AT VARIOUS LEVELS OF COMPOMENT ASSEMBLY
2559054 CAUSE(S): COMPUTER AND TESE OPERATIONS. MANDATORY INSPECTION POINTS ARE EMPLOYED
1) CURRENT SUPPORTED AT VARIOUS LEVELS OF ASSEMBLY AWD JEST.
SENSOR MODES .
CIREUIT £EE PARTS INSPECTION IS PERFORNED AS REQUIRED BY
FALLS. AEDUNDANT PATHS SPAR-RNS-PA.003. EACH EEE PART 1S QUALIFIED AT THE PART LEVEL
2) L0SS Of RERAINING 10 THE REQUIREMEMIS OF IME APPLICABLE SPECIFECATION. ALL EEE:
uwoER | -l PARTS ARE 100X SCREENED AND BURNED IN, AS A MIMIMUW AS
VOLTAGE FOR SAFING THE REQUIRED BY SPAR-RMS-PA.003, BY THE SUPPLIER. ADDITLOMALLY,
PROTECTION. SYSTEN; €EE PARTS ARE 100X RE-SCREENED IN ACCORDANCE WiTH
1) LOSS OF 1) MCPC FAILURE REQUIREMENTS, BY AN (MDEPEMDENT SPAR APPROVED FESTING
OVER DETECTION. FACILITY. DPA IS PERFORMED AS REOUIRED BY PA.0O3 OM A RANDOMLY
VOLTAGE 2) AUTOBRAKES. SELECIED SX OF PARTS, NAXIMUM 5 PIECES, MINIMUN 3 PIECES FOR
OVER CURRENT EACH LOT WUMBER/DATE CODE OF PARIS RECEJVED.
PROTECTION,
4) REFERENCE WIRE |S PAOCURED, INSPECIED, AND TESTED 10 SPAR-NS-PA.003.
VOLTAGES
ASNDRMALLY AECEIVING INSPECTION VERIFIES THAT ALL PARTS RECE |VED ARE AS
HLEH, IOERIIFIED IN FHE PROCUREMENT DOCUMENTS, THAT MO PHYSICAL
S) HIGH DAMAGE HAS OCCURRED 10 PARIS DURING SRIPMENT, THAT 1HE
STARI-UP RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILETY §HFORMATION
VO TAGE . AND SCREEWING DATA CLEARLY IDENTIFLES ACCEPTABLE PARIS.
PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE [0 THE MANUFACTURING STAGE COMPLETED . THESE
INSPECT IONS |NCLUDE ,
PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATSON, DAMAGE
AND ADEQUACY OF PLATED THROUGH HOLES,
COMPOMENT MOUNT ING INSPECTION £OR CORRECT SOLOERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AND |NSPECTORS' ARE
TRAIKED ‘AND CERTIFIED TO NASA NHB 5300.4(3A-1) STANGARD.
CONFORMAL COATING INSPECTION FOR ADEGUATE PROCESSING 1S
PERFORMED USING ULTRAVIOLEY LIGHT JECHNIOUES.
POST P.C. BD. INSTALLATION INSPECTION, CLEAMLINESS AND
WORKMANSHIP (SPAR/GOVERNNEMT REP. WANDATORY INSPECTION POINI}
P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGNMEMT DF 80AADS PROPER CONNECTOR COMIACI
MATING, WIRE ROUTING, STRAPPING Of WIRES EfC.,
PRE -CLOSURE INSPECTION, MORKMANSHIP AND CtEANLINESS .
(SPAR/GOVERMMENT REP. ° MANDATORY INSPECTION POTNT) i
PRE-ACCEPIANCE TEST INSPECTION, WHICH INCLUDES AN AUDIT oOf bl
LOVER TIER INSPECTION COMPLETION, AS BUILT CONF IGURA!ION
VERIFICATION 10 AS DESIGN EIC., (MANDATORY INSPECTION POIKI).
A TEST READINESS REVIEW (FRR) WHICH INCLUBES VERIFICATION OF
VEST PERSONNEL, 1EST DOCUMENTS, IEST EQUIPMENT CALIBRAIION,
VALIDATION STATUS AND HARDUARE COMF IGURATION 1S CONVERED 87
pn(pgii6>§1; NG - mSB;[ﬁiiBING bll[: dﬁﬂi DATE : 1i’jﬁ[751 - ‘”tll-llv; v
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CRITICAL ITEKS8 LIST

PROJECT: SRMS (-5 MCIU INSTALLED)
ASS*'Y NOM :

SYSTEM: ELECTRICAL SUBSYSIEM

ass'y P/ ST - SHEEL: 5

FHEA FMEA | wAME, 01T, & | FAILURE mOOE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEP1ANCE
REF. REV. orawing afr. AND o .3/1r8
DESIGNA!1OM CAUSE END LTEM CRITICALITY SCREENS: A-PASS, 8-FAIL, C-PASS
2535 0 POVER MODE : MONE QUALETY ASSURANCE [N CONJUNCIION WITH ENGINEERING, |
CONDY TIONER LOSS OF MCPC RELIABELITY, COMFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
iy, 1, PROTECH 10N VORST CASE M THE GOVENMENY REPRESENIATIVE PRIOR TO THE STARL OF AMY
SCHENAT ICS LTI T It FORMAL TESIING (ACCEPTANCE OR QUALIFICATION).
312798 LOSS OF WCIU.
815444 L0SS OF ACCEPTANCE TESTING- (ATP) [NCLUDES AMBIENT, VIBRATION, AND
2559054 CAUSE(S): COMPUTER THERMAL TESTING (SPAR/GOVERNMENT REP. - MANDITORY INSPECTION
1) CURRENT SUPPORTED POINT).
SENSOR MODES.
cifcult
FAILS. REDUNDANT PATHS
2) L0SS of REMAINING :
UNOER | ceeeeeeeaaa.
VOL TAGE FOR SAFING THE
PROJECTION. SYSTEN;
3) L0SS OF 1) MCPC FATLURE
OVER DETECT foN, .
VOL TAGE 2) AUTOBRAKES.
over culnewnt
PROTECTION.
4) REFERENCE
VOLTAGES
ABNORMALLY
IGH,
S) HiGH
SIART-UP
VOLTAGE.
b
LI
PREPARED BY: MIVG SUPERCEDING DATE: NOME - DANE: 11 Jui 91 CItREV. O
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SHEET; b

CRITICAL ITEMS8 LIBT PROJECT: SAMS “ HCIU INSTALLED) SYSTEM: ELECIRICAL SURSYSIEN
- —— . - - - ASS*Y MOW T 0 ASS'Y P’,m =
FMEA FMEA | NAME  QIY, & | FAILURE MODE FAILURE EFFECI HOVR / FUNC. RATIONALE FOR ACCEPTANCE
REF. Rev. | oraulwc méf. AND oN /188
DESIGHAT 10K CAUSE END LYEN CRETICALITY SCREENS: A-PASS, B-FAIL, C-PASS
2535 0 POVER MODE : HONE FAILURE HISTORY
COND1 T [ONER wssofmeee | F L0 T
ary, 1. PROTEC EON WORST CASE THERE WAVE BEEM WO FAJLURES ASSOCIATED WITH THIS FAILURE
SCHEMATICS crrcurtey, | ----.--o-- WOOE ON THE SRMS PROGRAM.
a121v0 LOSS OF MCIU.
915444 : LOSS OF
2559054 CAUSE(S): CONPUTER
1) CURRENE SUPPORTED
SENSOR MODES .
con Y
FAILS, NEDUNDART PATHS
2) Loss of REMATNING
VOLTAGE FOR SAFING THE
PROTECTEON, SYSTEN:
3) Loss of 1) NCPC FATLURE
OVER DETECT oW,
VOL TAGE 2) AUTOBRAXES.
OvER CURRENT
PROTECTION,
4) REFERENCE
VOLTAGES
ABHORMALLY
HIGH,
5) HIGH
START-UP
VOLTAGE,
PREPARED BY: MEMG SUPERCEDING DATE: NOME - DATE: 11 JuL 9t
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CRITICAL ITEMB LIBT

PROJECT: SHHf E-E NC!U INSTALLED})
ASS'Y NOW H

SYSTEM: ELECTRICAL SUBSYSIEM

ASS'Y P/N: -

SMEET; 7

FMEA FNEA | WAME, 7Y, & FAILURE WODE FAILURE EFFECT HOMR / FINC. RATIONALE FOR ACCEPTANCE
REF . REV. oravinG nfr. AND oN 3188
DESIGNATION CAUSE END 1TEH CRITICALITY SCREENS: A-PASS, B-FAIL, C-PASS
2535 0 POVER MODE : HONE OPERAT LONAL EFFECT T
COND | 1 SONER ossoFwcpe |00 | LLTTT
TARD PROTECT 10N WORST CASE
SCHEMAT 1CS circortay, | -0 NONE BUT SUBSEQUENY FAILURE MAY CAUSE MCIU 10 BE OVERSIRESSED.
312798 LOSS OF NCIU,
815444 LOSS OF CREW ACTION
2559054 CAUSE(S): COMPUTER | ceemeecol-
1) CUARENT SUPPORTED
SENSOR NODES. MOWE .
CIROUIT
FAILS. REDUNDANT PATHS CAEW TRAINING
2) Loss of REMAINING | meeeeiceeaes .
E ---------------
VOL TAGE FOR SAFING THE CREW IS TRAINED:
PROTECTION. SYSTEM:
3) LOSS OF 1) MCPC FAMLUME 10 ALUAYS OBSERVE WNETHER THE ARM IS RESPONDING PROPERLY 10
OVER DEVECIION, COMMANDS. F IT ISH'T, APPLY BRAKES.
VOL TAGE 2) AUTORRAKES, 10 RECOGNIZE AND RESPOND TO ALL OFF-NOMINAL OPERATIONS OF THE
OVER CURRENT €MD EFFECIOR.
PROTECTION.
&) REFERENCE WISSION CONSTRAINT
voraees || SN
ABHORMALLY
HIGH. NOME
$) HicH
START-LP
VOLTAGE. SCAEEN FAILURES
8: NO ORBITER ANNUNCIATION OR DISPLAY.
QMRSD OF FLINE
IMDUCE HIGH VOLTAGES AT MCPC TEST POINIS. VERIFY MCPC SHUIS
CMASD ONLINE INSTALLAY(OM
NONE
CMRSD ONLINE TURNAROUND
NONE
1
ot lI; r
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